Study Objectives: The purpose of this study was to apply a systematic physical examination, used to evaluate obstructive sleep apnea (OSA) patients, in nonapneic patients. Design: Study was prospective. Setting: Patients were seen in the sleep laboratory and department of otorhinolaryngology. Patients or Participants: Nonapneic patients (n ‫؍‬ 100) were involved in the study. Interventions: Physical examination to evaluate facial skeleton, pharyngeal soft tissue, rhinoscopy, and body mass index. Data were compared with a previously published study (2003) on a group of OSA patients (n ‫؍‬ 223). Measurements and Results: Skeletal examination detected retrognathism in 6%, class II occlusion in 12%, and high-arched hard palate in 11%. The modified Mallampati classification showed 54% in class I to II and 46% in class III to IV. Only 1% of nonapneic patients had tonsils of degree III to IV. Oropharynx evaluation showed web palate in 38%, posterior palate in 19%, thick palate in 10%, thick uvula in 10%, long uvula 15%, voluminous lateral wall in 11%, and tongue edge crenations in 28%. Anterior rhinoscopy detected significant septal deviation in 1% and turbinate hypertrophy in 31% of patients. Conclusions: The head and neck physical examination, considering both skeletal and soft tissue alterations, illustrated significant differences between nonapneic and OSA patients. Body mass index, modified Mallampati classification, tonsils hypertrophy, and high-arched hard palate previously related to the presence of sleep apnea in the literature showed different outcomes in nonapneic patients. Nonapneic patients had less alterations in nasal anatomy (severe septal deviation and enlarged turbinate). Skeletal parameters, such as retropositioned mandible and angle class II occlusion, were less frequent in nonapneic patients.
INTRODUCTION
Although obstructive sleep apnea (OSA) has been described, a complete understanding of the physiopathology and upper airway (UAW) anatomic participation has yet to be reached. However, the scientific community has reached a consensus on how the occurrence of both anatomic abnormality and neuromuscular disorders can contribute to or facilitate the narrowing and closure of the pharynx during sleep. 1, 2 Many authors have shown that relevant physical alterations (craniofacial, dental-bite, pharyngeal soft tissue, UAW size and shape, obesity) can easily be recognized in patients with OSA. [3] [4] [5] [6] [7] [8] Despite such anatomic evidence, the relationship between anatomic abnormalities and the presence and severity of sleep apnea is unclear. Some physical aspects have been related to the presence or severity of OSA. These aspects are body mass index (BMI), modified Mallampati classification (MMC) (assesses palatal length and tongue size), tonsils size, low hyoid bone position, and high-arched hard palate. 6 -9 None of the usual anatomic alterations seen in the soft palate (posterior placed, thick, or webbed) or in the uvula (thick or long) had any correlation to the presence or severity of sleep apnea. Zonato et al. 8 stated that at least one of the above cited soft-palate or uvula alterations were seen in 34% to 45% of the reviewed patients. Despite this, none of the palatal findings alone highlighted any correlation with the presence of sleep apnea. The authors observed that only pharyngeal abnormalities in combination (the presence of at least 3 of these 5 pharyngeal characteristics: tonsil size grade III or IV, abnormal palate, abnormal uvula, voluminous lateral wall, or web palate) were predictive of both presence and severity of OSA. There is no consensus concerning the observed physical alterations that are important in patients with OSA or those that contribute to the physiopathology of sleep apnea. Only anthropometric measurements (BMI, neck and abdominal circumference) and MMC are seen to be the common denominators among the published studies so far. Furthermore, there are some patients with sleep apnea who do not present the most common physical abnormalities. As far as another group of patients without OSA is concerned, a question arises: would they present these most commonly described anatomic alterations? The objective of the present study was to apply a systematic head and neck physical examination in nonapneic patients to compare them with OSA patients.
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MATERIALS AND METHODS
Study Design
We carried out a prospective study involving 100 patients from the Sleep Laboratory of Universidade Federal de Sã o Paulo, during the period of April to September 2003. The patients were seen in the nonrespiratory sleep disturbance out-patient unit or on the evening before the polysomnography (PSG) study. Inclusion criteria comprised adult patients evaluated with an overnight standard PSG at the Sleep Institute, with an apneahypopnea index (AHI) of 5 or less events/hour, without habitual snoring. Exclusion criteria were patients with AHI greater than 5 events/hour, patients with AHI 5 or less events/hour with habitual snoring.
Snoring was classified as habitual if it was present every night or almost every night. All subjects were questioned about past history of hypertension, cardiovascular diseases, diabetes mellitus, hypothyroidism, nasal obstruction, and rhinitis. PSG was performed for one full night using an SAC Oxford system containing 13 channels including electroencephalogram, electrocardiogram, oculogram, submental and anterior-tibialis electromyogram, nasal canula and oral airflow, thoracic and abdominal movements, body position, and oxygen saturation measured by pulse oximetry.
The subjects underwent a specific otolaryngologic examination by the same ear, nose and throat investigator. All the physical characteristics of the nonapneic group (n ϭ 100) were compared with an OSA group of patients (n ϭ 223) whose results had already been published by our group. 8 Physical evaluation was assessed by a systematic head and neck examination, comprised of the following evaluation. 
Facial Morphology
Presence of mandible retrognathism is investigated. The patient is seated with the head in the Frankfort horizontal position, and a virtual vertical line is dropped from the vermilion border of the lower lip to the chin. If the anterior prominence of the chin (soft tissue pogonion) is greater than 2 mm behind this line, mandibular retro-displacement may be present.
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Oral Cavity
Oral cavity examination starts by looking for dental occlusion Angle Class II (possibility of mandibular retrognathism). By asking the patient to open his mouth with the tongue relaxed inside the mouth, the MMC is graded according to palatal length and tongue size as class I (all the oropharynx including tonsils, pillars, soft palate, and the tip of uvula can be easily visible), class II (tonsils' upper polo and the uvula are visible), class III (part of the uvula and soft palate are visible), and class IV (just the hard palate and part of soft palate are visible) 7 ( Fig. 1 ). The skeletal structure of the hard palate is inspected with attention to the presence of high and narrow arched palate (Fig. 2) . The tongue inspection looks for the presence of edge crenations (consequence of teeth pressure) as a subjective sign of "large tongue."
Oropharynx
In the oropharynx examination, soft palate is classified as posterior placed, thick (wide aspect of the tissue), and webbed (web palate caused by redundant posterior pillars); the lateral wall as voluminous with wrinkling pillars; and the uvula as thick (wide aspect of the tissue) and long (greater than 1 cm). Tonsils are classified as either degree I, II, III, or IV according to its hypertrophy (I: tonsils inside the tonsillar fossa lateral to posterior pillars; II: tonsils occupy 25% of oropharynx; III: tonsils occupy 50%; IV: tonsils occupy 75% or more, almost meeting in the midline) and as degree 0 (previous tonsillectomy).
Nasal Examination
Nasal examination by anterior rhinoscopy is used to detect septal deviation and turbinate hypertrophy. 
Statistical Analysis
Statistical differences between nonapneic and OSA patients were determined by the Mann-Whitney U test or the chi-square test, depending on the type of the variable. For all tests, the level of significance was set for P Յ .05. Our data were analyzed using software Statistica for Windows release 5.1 (Statsoft, Inc., tulsa, OK).
RESULTS
One hundred patients were included in this analysis with a mean age of 44.6 Ϯ 13.8 (range 18 -70) years, with 46 (46%) men and 54 (54%) women and BMI of 24 Ϯ 3.9 (range 16.8 -35.4) kg/m 2 (Table I) . On clinical evaluation, hypertension was present in 22 (22%) patients, cardiovascular disease in 9 (9%), diabetes mellitus in 6 (6%), and hypothyroidism in 4 (4%) patients. In addition, nasal obstruction was seen in 42 (42%) patients and symptoms of rhinitis in 39 (39%) patients. All 100 patients were recorded by standard polysomnogram with a mean AHI of 2.8 Ϯ 1.8 (range 0 -5) events/hour (Table II) .
Facial skeletal examination detected retrognathism in six (6%) patients. Evaluation of dental occlusion showed that class II was observed in only 12 (12%) patients. Some patients (n ϭ 38) were totally or partially edentate, preventing a real evaluation of the occlusion. The MMC showed 20 patients (20%) in class I, 34 (34%) in class II, 31 (31%) in class III, and 15 (15%) in class IV. Classes III and IV of MMC, considered a sign of difficult tracheal intubation and small mouth, was observed in 46 (46%) patients. High-arched hard palate was observed in 11 (11%) patients and tongue edge crenations by teeth in 28 (28%). The oropharynx evaluation showed web palate in 38 patients (38%), posterior placed palate in 19 (19%), thick soft palate in 10 (10%), thick uvula in 10 (10%), long uvula 15 (15%), and voluminous lateral wall with wrinkling pillars in 11 (11%). The score of tonsils size was grade 0 ϭ 24 (24%); grade I ϭ 53 (53%); grade II ϭ 22 (22%); and grade III ϭ 1 (1%), with no patient in grade IV. Taking patients with a low degree of tonsil hypertrophy (grades I and II) along with those who had previous tonsillectomy, we saw that they comprised almost the entire group (99%). Physical examination by anterior rhinoscopy detected some degree of septal deviation in 49 (49%) patients (degree I ϭ 22%; degree II ϭ 26%; degree III ϭ 1%) and turbinate hypertrophy in 31 (31%) patients. All the investigated physical variables were compared with the OSA group, and the findings with statistical significance are listed in Table III .
DISCUSSION
According to the literature, the anatomic abnormalities that have a correlation with sleep apnea are anthropometric measures (BMI, abdominal and neck circumference), MMC, high-arched hard palate, pharyngeal anatomic abnormalities in combination (presence of at least 3 abnormalities such as hypertrophied tonsils, abnormal palate, abnormal uvula, voluminous lateral wall, or web palate), low hyoid bone position (in this case, using complementary examination by cephalometric analysis), posterior wall redundancy, and endoscopy retropalatal size (analyzed by videotape endoscopy and lateral cephalometric radiograph).
4,6 -9,11-13 In a previous paper, we observed that many of the anatomic parameters were frequently seen in OSA patients (retropositioned mandible was detected in 19.7%, class II occlusion in 26.3%, tongue edge crenation in 36.3%, web palate in 45.3%, posterior placed palate in 43%, thick palate in 35%, long uvula in 34.1%, thick uvula in 34.5%), but the statistical analyses failed to highlight any correlation between these parameters and AHI.
According to MEDLINE data, we found only two studies that compared nonapneic individuals with OSA patients. Viner et al.
14 used a combination of history and physical examination as a screening for sleep apnea in 410 patients referred for suspected sleep apnea syndrome. All patients underwent clinical and physical examination with a subsequent PSG study, and the group was divided into patients with (AHI Ն 10) and without sleep apnea. The UAW anatomic evaluation was limited; the only investigated parameter was the examination of the pharynx, which was considered as normal or abnormal if it appeared narrow and small; if the uvula were bulky, long, or rested on the base of tongue during phonation; or if the 15 carried out a study with 250 patients suspected of having sleep disordered breathing to evaluate the predictive value of clinical features to OSA. The clinical features were investigated by questionnaire, anthropometric measures (BMI, neck and abdominal circumference), and UAW examination. Only the pharynx described with redundant tissue or small, septal deviation and glossomegaly were assessed. For these three facial parameters, there was no statistical difference between the patients with and without OSA, but there was a correlation between the anthropometric measurements and the AHI. The authors considered as a non-OSA group all patients with an AHI less than 15 events/hour. According to current classification, this would also comprise the mild apnea patients. This situation is also observed in Viner et al.'s study, which considered patients without sleep apnea as those where AHI was 10 or greater. Neither of these previous studies had used a complete physical examination procedure for facial and UAW findings.
In the present study, the majority of selected patients came from an insomnia clinic. Because of this fact, there was no prevalence of male over female patients and patients were not as obese as OSA patients commonly are. Our clinical investigation identified nasal obstruction as a clinical complaint that was more prevalent in OSA patients. In addition, we observed that the OSA group had more turbinate hypertrophy and septal deviation (only for deviation degree III, which represents the highest degree of deviation) than the nonapneic group.
All the craniofacial characteristics (retropositioned mandible, class II occlusion, and high-arched hard palate) were less frequent in the nonapneic group. Despite this, our previous paper failed to observe any correlation between these skeletal parameters and AHI. The previous and actual papers' data point to the fact that craniofacial evaluation appears to be relevant by presenting different expressions in OSA patients compared with nonapneic patients. We speculate that these deformities should not be ignored. The evaluation should be more precise, using objective parameters such as cephalometric measurements.
All the soft tissue in the oropharynx, with the exception of web palate and tongue edge crenation, was found to be more predominant in the OSA group, with a very significant statistical value. The tongue edge crenation parameter, as an indirect sign of excessive tongue volume, was observed in both groups without any difference. This parameter is perhaps not the most adequate one to determine, subjectively, the tongue volume. The reference to the web palate was not a sound parameter. In fact, the web palate could be graduated whether the web mucosa was small or really large, with the mucosa insertion very close to the tip of uvula. Subsequently, we set out to quantify the web palate (small, moderate, and large web palate), in a new study, according to the point of mucosa insertion close to the base, middle, or the tip of uvula, and then repeated the examination in nonapneic and OSA patients. The anatomic parameters of tonsils size and oropharynx size were very interesting. The majority of nonapneic patients have tonsils of degrees I and II (75% of all group), only one patient had tonsil degree III, and none presented with severe hypertrophy. In our previous paper, we observed that just a few OSA patients had real hypertrophied tonsils (degree III or IV), in essence, less than 15% of them. In consideration of patients with previous tonsillectomy, nonapneic and OSA patients were similar. The III and IV scores MMC were present in most OSA patients (78.8%), indicating that most OSA patients may have a small oropharynx and a difficult endotracheal intubation. For our nonapenic patients, MMC class III or IV were observed in 46% of the group. This situation concurred with the data of our previous study and with Friedman et al.'s 7 study where there was a correlation between the presence and severity of sleep apnea with MMC, and that this anatomic characteristic may be relevant in OSA patients. 8 For each of all other soft-tissue parameters, posterior or thick palate, long or thick uvula and voluminous lateral wall, the groups were different.
Given the patient population of the present study, where the majority was referred to us by an insomnia clinic, the apneic and nonapneic groups were not well matched for sex, age, and obesity. Despite the imposed limitations of this present study, the results illustrated a real contrast in the common anatomic findings between apneic and nonapneic groups.
CONCLUSION
A systematic head and neck physical examination, which considered both skeletal and soft tissue alterations, illustrated significant differences between nonapneic and OSA groups. BMI, MMC, tonsil hypertrophy, and higharched hard palate arguably have different expressions in nonapneic patients. All skeletal alterations (high-arched hard palate, retroposition mandible, and class II occlusion) are less frequent in the nonapneic group. Nonapneic patients scarcely present enlarged tonsils (degree III and IV encompassed a mere 1% of patients), have fewer alterations in palate and uvula, and less nasal alterations (severe septal deviation and enlarged inferior turbinate). Significant anatomic differences were observed in the present study between apneic and nonapneic groups, but studies involving control matching clinical investigation are still needed for additional insights. The significance of anatomic findings in this field of study warrants further research and clinical investigation.
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